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ABSTRACT

in thss paper we explore several problems in the use of natural

L -

We use méiimum likelihood technlques to estimate ‘the effects of discourse
contexts on length of utterance. We then calculate the probabnluty that ';Q
_utterances will be as long a$ those observed in each dnscourse context o

utterance lehgfh Our approach is tested on language samples from SﬂBHIShI s
English bilingual children and\compared to other indicators of language o

v

ablllty.




DiSCOURSE-SENS I TIVE MEASUREMENT OF LANGUAGE DEVELOPMENT IN BIL INGUAL

‘ ERIEDREN*

‘Introduction

in this paper we look at the impact of a variety of discourse

characteristics on chnldren s use of Spanlsh and Engllsh, as measured by .

Procedures are lntroduced here for dlstlngU|sh|ng between the effécts of

discourse. context, and changes in the language abilities of individuals

‘over time. This aIIows the possibility of more accurately measurlng

growth in language proficiency by observation of “hatural Ianguage
interaction. .

The present work is part of on-going iongltudlnal studles of
language development\un blllﬁQUal contexts (Garcia; Veyna-topez,
giQUEhZa & Torres, 1982):. These studies lnclude prlmarlly naturalistic
observatlons of chlidren in Spanlsh English and Korean- Engllsh
envuronments on a monthly schedule. Over the course of the study,
varlous of the children will range in age from approxlmately four years
to ten years. The chlldren are being observed in their use of Engllsh

as well as in the Ianguage of the home, Spanlsh or Korean. The study is

relatlng that process to educational practice.

De5|red Characteristics in a Measure of tanguage Develogment

i,
These characteristics of the longltudnnal study impose a series of

constrannts or desired properties for an acceptable indicator of

language deVeIopment. The need; however, ns not unlque to this o

*A humber of people have been extremely helpful iﬁ the deveiopmeni

" of this paper. Consuelo Siguenza did the ‘discourse ‘coding on which the

analysis is based. Dr. Pascale Rousseau reviewed an earlier draft, and.

provudcd many helpful comments, particularly on the use and’

L _|nterpretat|on of the maximum likelihood estimates. Dr. Alvin So T

performed the many passes of computer’' data analysus.
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Jonglitudinal study. Both In research and in practical applications; the
need for improved measures of language development continues.. we '
identify the following five characteristics as particularly desirable:

[

i. it should be fineé=grained, able to detect Change over fairly
small units of time, I.e., months or aggregates of several

months .

2. it Sﬁéﬁiarbé,léhgﬁégé:ihdepehdggiiféF capable of comparable

forms across.languages of fundamentally differing linguistic
structure. ’

3. it should be continuous across the age range 4-10, and
. desirably be continuous from infancy to adulthood.
- S o o i B b
4. 1t should be capable of measuring language in-use, directly or
indirectly, rather than the abstract notion of 'knowledge of
language."
5. It should be sensitive to a school-based hot lon of language as

proficient communication; .rather than narrowly based on
Janguage as linguistic structure.

is a highly \desTized list of properties. No such measure ‘now

wnl

Thi
ists; It may not be obtainable. Nonetheless; the analytic approach

[L]]
X

s
taken below seems to offer at least some promise in each of these areas.

[

Measures Derived from Natural Discourse

Measures of language development can be grouped in & number of
different ways: Among these we find it useful to distinguish between.
thoss which employ primary characteristics of language; and those which
employ secondary; or derived characteristics: By primary
characteristics we refer to measures which derive from linguistically
weli-defined elements and relationships: Indicators of the use of a
great variety of language characteristics fall into this category, |
inciuding such things as inflectional morphemes (e.g., plural markers,
verb agreement markers), relative clauses, and various other syntactic
markers or constructions. ' ; \

All of these elements of language do develop over bime. Charting
change in their frequency and distribution through time is an important

:

! °
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vcharacterlzatlon oF the iéagasgé development process; Many of these

Research has shown that for monolinguals they tend to be Iargely ’
~acquired by the onset of schooling, or shortly thereafter (cf.
BerRo Gleason, l97l’ ﬂeﬁyuk 19715 Those lndlcators which ire ﬁast
children over a W|de age range seem to occur quite lnfrequently in
natoral d|scourse, thus requlrlng specnflcally structured elicitation
procedures to occasion reliable frequencies of observation. Such-
- strocturing is not possnble in a study that focuses primarlly on the

child's natural interaction with a varlety of lnterlocutors.

Secondary |nd|cators, oh the other hand, measure language
development in global, rather than partncularlstlc, terms. Some such
indicators that have been suggested for éducational applications are
based on T-units (Hunt, 1965) or communication units (Loban, 1976), and
overall measures of utterance length (Brown, 1973§ Cazden, 1968). These
secondary measures can be distinguished from primary indicators ln the
Following sense: Language learners can be said to be acquiring the use
of plural markers or agreement markers, or any other prlmary language

readlly explalhed in terms of theoretncally well-motlvated llngunstlc

=processes.r

6n the other hand, to say that ch|Idren are acqunrlng the use of
more words per sentence is not well defined in any generally supported
theory of language or cognitive development. This is not to say that
children do not use longer sentences as thelr language ability develops.~
_ They do; but children also engage in |ncreas|ngly complex topics of
3 *  discourse; wuth increased demands for information transfer.\ Children's
control of primary language characteristics; such as the processes of
syntactlc embedding; also increase. Thus; children have at their
dlsposal an |ncreaslng array of l|ngu|st|c devices for Sfpresslng

|ncreaS|ngly complex messages. These primary processe&-underlie the

derived or secondary relatlonshlps between number of words and the

syntactic units containing them. Analysis of the prlmary linguistic and

6




cognitive characteristics;, however; is extremely complex and costly: In
some cases there is not even a well agreed upon basis for the
clesslfication of observations. The srcondary characteristlcs, haéver,
language and cognitive and social development in a way that may
frustrate academic researchers, but which seems to characterize fairly
reasonably the somewhat confounded notion of language proflclency which
educators find most appealing. As outlined below; we have used In-our
analyses the secondary measure of words per sentence, or utterance

length, as an indicator of development.:

Mean length of utterance: Heasurj;g;;:scourse effects. ‘Mean
length of utterance (MLU) has been widely used to report early ‘stages of
acquusutlon both for English-speaking (Brown, 1973, Bloom, 1970; Cazden,
1968) and Spanlsh speaklng children (Brisk, 1972; Peronard, 1977,
Padilla & Liebman, 1982) Despite the fact that large studles show that

for samples of writing; see, for example, Hunt, 1965; 0'Donnell;

Grlffln, & N?rrns, 1967), MLU in any of its variously ‘calculated forms
has not shown much usefulness past the two or three word stage of

deve lopment . A variety of problems related to clinical use of MLU as an
indlcator of development are treated in a collection of articles
reprinted in Longhurst (1974) Many of these problems seem to derive
from the many ways in which discourse structure influences utterance
length, and the confounding that is introduced by sampling fluctuatnon
across different discourse contexts.

1. Ellipsis. One of the most obvious of these is the phenomenon
of clllpSls. The rules for ellipsis in Engllsh discourse are rather
complex (cf. Halllday & Hassan, 1976). Ellipsis may be character ized
generally, however as the nonrepetitlon of identical information across
adjacent turns ‘in a convérsation. Consider the following exchange:

Interviewer: gﬁét do youdtﬁlnk they're golng to do after they
finish eating?

Child: Play: (full ellipsis)

1




ihis responsc contains juSt 6ne wokd. ?ct it is fuiiy as 5§5k6§r35té

i think they're going to play ofter they finish eating.

{no ellipsis)

! iﬁiﬁ% they're going to piay. (partiail éiiiﬁé%é%

After they finish, they're going to play (ESFtiSI éiiibsis)

The more extended responses mtght have of fered posrtzve evidence of

fairly well developed English fluency; the use of the most elliptic

form; however, offers no negat!ve evidence: {n some instances the

failure to use ellipsis where it is possible makes the conversation

sound unnatural,

The discourse

different from the

appropriate ellipsis of the exchange abavé is quite
child's turns below, which are the same length and

are superf:cvally s:m:lar, but do not show syntactxcally well-formed

'ellxps:s.
interviewer:
Child:
iInterviewer:
Chiid:
lnterviéﬁér;
Child:
inlérvié@er:
Child:

These turns by the

sense developed by

197b) They share

information to nt.

What do you do whéﬁ you ﬁféy with your friends?
Game . / .
What kind of games do you play?
Toy: |

Okay, do you have a favorite toy? . . - Tell me

about your favorite toy, okay?

Space.

Playing.: L
child are “contlngent“ on the prnor tarn; in the.
Bloom and. colleagues (e;g:; Bloom; koc:ssano 3 Hood.
tﬁg same topnc as the previous turn, and add new

they are not elliptic in the conventlonal serise, but




are rather what Braine (1974:456) termed “pseudo-elliptical.’” They

cannot be 3ald to result from & discourse reduct jon ‘process, but are

instead essentially holophrastic. .

in summary, elliptic utterances may be considerably shorter than
thelr nonelliptic paraphrases; but of fer no evidence for less wel)
developed language proficiency. Conversely, some very short elliptic
Siterances indicate ability to comprehend and use dialogue
appropriately, thus showing grester langusge proficiency than some )
equally short, but non-elliptic otterances. Clearly, this phenomenon

development. Any measura based on length must elther control the

must provide a means of weighting utterances of the same length

differently in order to compensate for ellipsis effects.

2. Discourse function. Other aspects of discourse structure and”

function have similar confounding effects. The function of a particular
turn, or the function of the immediately prior turn In the discourse
both influence what information is exchanged, and thus also influence
the length and complexity of the utterances. This is appa}ént in the

following exchange:
interviewer: Do you like sciencel . B '

1d: Yes: | like it

-

ch
Interviewer: What else do yéd_léarn‘in your science class?
Child: About water:
Interviewer: ‘ﬁﬁéi sbout water?

Chiid: Water becomes a liquid and the gas; no the air,
becomes water. o
 The interviewer's first question Is a request for a specific plece of

information. It is & yes/no guestion; It can be answered appropriately™
' | | | e R TR

}
\
\
3
¥e))

reiative frequency of ellipsis in the sample of language analyzed, or T




with & single word, or, as in this case, with o pronominal ized
rephrasang of the question. Th¢ intérviewer's second dueéiiéﬁhii
another reQucst for information, refcrr:ng to a pr;or topic in the
conversation: It is readuly answered with a simplé noun phrase: The
third questnon is a reqUest for elaboration on the child's immediately
preceding turn: The child's responsé could vary widely in the amount of
elaboratlon provnded. but alimost all of the alternatives would require a

fUII sentence as a response. The request for elaboratnon 'S also an

iﬁtf&&é&éd‘ﬁy,the child. Utterances in such s discourse context tend to

be rather longer than responses to requests for specific information.

Azz&#&%s ia,zasajve &iééabfsé éfféctg. §ome researchers;

development, have at(empted to control the discourse context in which

language i3 sampled. This is frequently done by suppiy:ng a context,
of ten pictu es; and by spec:Fynng a task, usually description or story
telling. WhHat the adult parlic;pant may or may not do or say :s also

controlled:’ These are discourse variables of a higher order than what
we have consldered here. Observed differences acfoss'tﬁééé macro
discourse variables-may. well tirn out to be due to dxfferung rates of

occurrence of ‘the more micro dnscaurse variables that are considered

here, In any éVéﬁt, such th«ngs as el!xpsis potential and function of

sttarance may be difficilt and in some cases impossible 1o control in

any naturalistic language use or elicitation situation.

Considered jointly, these three discourse character:stacs--
’l!:psis, functson of “‘previous utterance, Funetxon of utterance--seem to

8 fferentiate utterance length to a greater extent than does.

chrono!ag:ca! age or length of exposure to language in the sample of

¢hildren in the !ongatudnngl studies. The analyses presented here

provude 2 way of incorporatnng this and ather dxscourse-related
information into the measuremen; of utterance: length. nh:s rediices the

“sampl ing problem and tends to stabnl'ze ‘any length measure based on

naturalistic conversataon.




Methodoloqy
. The Findings reported here result from continued analysis of the

. data generated by NCBR's Longitudinal Studieg of Language Development in
Bilingual Contexts. Some aspects of the particular data sample used

here were reported in Berdan & Garcia (1982). . -

Participants: The sixteen children in this data set ranged in age
from 3;8 to 9;8 at the time the language samples were collected in the

Summer of 1981. The children are eight sibling pairs from throughout

the greoter Los Angeles area. The home language for these chiidren

ranges from almost exclusively Spanish to largely English. The children

are 1# a variety of regular and special instruct ional programs in their
schools: Characteristics of the children, their homes and theur schools
are detailed in Garcla et al. (1982) For the .longitudinal study, these
chnldren are vislted by a bilingual fieldworker monthly insthéir homes

"and in their schools._ Each sess-on is tape récorded.

Elicitation procedures. The data for this analysis were elicited

using the picture description and story telling task of the Basic
Inventory of Natural Language (BANL) (Herbert, 1979): Following the
general .procedures for the administration of the BINL, the children were
asked to descrube various pictures which they selected . from a set of
culturaliy dnverse color pictures. The sessiong were conducted in the -
children's homes; both focal sibllngs were present throughout, and were
encouraged to interact during the course of the session. In some cases
there were also other famlly members or neighborhood children present.
The sessnons were tape recorded and subsequently transcribed. The

fieldworker durected that for each cblld the task was to be done first

some_cases this was not. ﬁoiiiﬁié, particulerly in the wesker language of

the younger ch||dren. Three of the children did not produce even ten

utterances in English, and were exc!uded from the analysis of the

English data.

1i

©aia




toﬁlhé. Utterances were extracted from the transcripts: In each
language in accordancc with BINL procedures sbecif-ed in Hcrbor; (‘979)
for machine scor&ﬁg" ln that process the utterances were edited to
exclude sentence partnals that do not conform to the BINL definition of
o:terance.i Wards borrowad from the non-test lanquage were xlso
;excluded from the count. Utterances were then scored for loﬁéth in
words &nd a '‘complexity index' was calculatéd. Results of the BINL

scor ing are reported in Berdan & Garcia (1982).

In addition to being coded For length and language (English or
}
Spanosh), each utterance was subsequently coded for several d!scourse
utterance. These variables represent- 8 variety of éttributes of - :
language or: communication. They rangc from characteristics that will
generally be cons:dered discourse characteristics, including the status

of the speaker, and the function of turns in the conduct of the

the number of clauses in an utterance, and a measure that is syntact!c, .
but dependent on the syntax of the prevuous turn in the discourse, '
‘elllpSIS. This set of varnables and the values by which utterances were
ategortzed are ‘{isted below. They will be referred to here .
collectively, and somewhat l6osely, as discourse variables. They A Lo

|ncluded the following: :

lThe BINL is scored in terms of mean number of words ger language

sample and the complexity of the language used. Eliminated from the

word count are things such as repetitions,_ corrections, fillers; and

words substituted from another Tanguage. Borrowed words; l.esy ° -

vocabulary incorporated from another language, are counted, as are
proper names. Contractions are counted as two words. =

-

I~
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1. Ell!esls. This varlablc is todedffgrfgbether'tﬁé child's

utterance s an z21liptic form of the prcvlous relevant
. utterance: ; .

c. Wot.ellipticsl {(bu: ellipsis possible)

el | | d. Ellipsis not sppropriate (by the rules of discourse)

># the turn:

2. DiScourse

3. Discourse functién’of the previous turn. The two. variables -

coding discoursc funeXion used the same set of values, based
qn informational content and the effect of the utterance in _ e

' the intersciion. It is compsrable to other_ function
_classification systems (e.g.; Sinclair and Coulthard, ~ _
193§UEQ~kh ‘pore, 1979: 35%-355, Peters; Ostman, Larsen, &

S G'Eonnor, !982)

&. 'éﬁieement or disagreement response._ An utterance
whith contradicted or agreed with whut‘was said in the
Ias; rcl&vsn: utterasee. .

<;;R ucst for s:cciftc 1nformation. A quesilon which —

‘required. &4pcint bf fact or conjccturc from the next

speaker.’

-

cs Elsborat idn- An uttcrance which tdvangegighe

narrative or added riew informition td a8 previous poin:
ln ;he discoursc..

‘3."lnformatlon—fespanser An uttcranggigh!ch provided thc

speciflic factual or conjectural information requested -
by the prcvious speaker.

AN

e...Sollclta%Jen A utterancc which was procedural in

", Bature, selecting the next speaker or otherwise

" Indicating that the. next turn be taken.

f. Rggges£m£6r~cllrlf!cation. ln utterancc which

d ;J:ti””“'_ X ”ﬂrequ!red the speaker of ‘the previous relevant turn to

larlfy or repeut what ﬁas said in that turn.

gs ‘Bid;érgattentlon getter. An- utterance which. was

. either.a bid for the floor; joke. or other means ofk

‘getting lttention in the interactlon.




— . . ’ . . . . ) ,
‘ Evaluative remark. An utterance which gave positnve

or-negative reinforcement to the last relevang\

o o
*

i utterance.

i. Clarification. ﬁn utterance clarlfying what the

speaker or another speaker had sai& prevuously.»

j‘ Request ierfelabo:axion. "An uttcrance |n which the
speaker asked or otherwise indicated that another

speaker ‘give new information about the topls/under
dlscu5510n. - y

4: Syntax of the utterance. - N

/

5. Syntax of- thefpreV4cu5fibFn. Syntax was grossly indicated-as
the number of clauses. . : : : ,

4. Léss than one full clause

. [ R e
b. One full clause. - - .

€. Two clauses. - ' ‘- SR
. 4. Three clauses or more:
6. Speaker;ef—%hegp:evnéﬁé tarn. ThF! variable classified the ":»f’

speaker who had the last. relevant utterance in the lnteracttoh

L to wh-ch the child's otterance was a response. - J

a. Sibling of the chlld.
b: Peer of the child. S .

¢. Usual fieldworker.

'd. Companion fieldworker.

~

e. Adult relative. -

< f. No relevant previous turh.

4

The one-wé; tabulations on €ach of these variables show that the
73i§tr|but|on f itterances across is highly skewed (Table 1) ?oF
example, for Function of Turn, there were 584 examples of Elaboration,

" but on!y six examples of Request for Elaboration across all sixteen

children.. Cross tabulation'of all variables‘produced numerous émpty

.

e
m";x .
~




cells. Because of this, the number of cauegories was . reduced for each

variable by conflation of togically simil?r categorles, as also shown in

. Table 1. . This recoding formed the basis #or the ana]yses done here.2

F

Excerpts of approxlmate!y ten pages were then seiectea from the

-transcrupt of each sessnon in each ianguage, which containéd an aVeragel:

of hS turns per foca) child. These Were submltted to five bilnngual

Spanlsh profic:ency of the child on:a scale of one to ten.

Results of Analys+s ofgniscourse Varlables

The questions underlylng this study, and the nature of the data

set, require several different analytic approaches. We want in the

first place to determine which of the discourse variables. relate to .-
differences in utterance length. We then want also to éeparate out
effects on Iength ‘due to discourse context, from the more general

‘utterance Iength characterlzatlon of each child in both. Spanish ‘and

Englnsh.

Natural language data sets tend to be 515§Uéd by a number of

distributional characteristics whlch call in question the AR
‘approprlateness of some conventionai statistical. brocédures; such as i
analysts of variance. In the present case the chief problems are the -

numerous empty cells and the grossly unequal number oF observations per
cell. The variables which seem to be most meaningful in differentiatlng
the effects of discourse context cross classify ‘in such a way thét there
'is extreme!y Tow probabi]ity of occurrence of. utterances in some.cells,

while in other cells, utterancés occur at high frequency.

¥

1 ~

} .

2lt may be noted .in Table 1 that in ‘recoding; - the values

Eiaboratlon and Information Response were not conflated for Function of

Turn but were “for Function of Previous Turn. _ Elaboration and

- Information Response are. themselves quite different with respect to

Iength, but do not seem to dlfferehtially affect the subsequent turn.

'
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Number of Clauses less than 1. 47k - - 2.3 _ _Less than | ]
of Turn | 1 full claose uh _5.16 i Full clause |
7 clavses T w103 2 or more clavses
R — vV |3 o0r mre cl-uses 34 15:18 ]
_ . — , S . - - .
Nurber of Claoses of Less—than1_— SR} . 5.30— - ._Lsss than 1
previous Turn 1 foll clause f—"%r#%f Lril 1 full clause ]
2 clawses \gs. 693 2 or more clauses
S — 3 or more clauses /29 S S AN
_ ] L - . B
' spesker of Previous wsuﬂ—ﬂ Idwérker 7|3 .- 5,69 _ Fieldworker /ﬁ— -
s Turn - T
\ Cmpanlon flelduorker 2|2 ;2.Bh .Other adult j
) , Aduit _relative | to 24 S
. - 1 B
A — suauﬁglr.m, /. 383 4.73 4!eér ! —
/ |
. / i
\)4 " : o j
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He use the followung strategy to attempt to circumvent these S

length.‘ Because the var|ables are analyzed separately, however,'there

”f some

75 the possibllty that any one of them may simply'be a recodlng

—_— other varlable, e.g.; an effect related to ReqUest for lnformatlon'asua~«~m¢»,..tﬁﬁi

Function. of the Previous Turn may. be industunguushable from an effect

related to Informatlon Response 8s &

Tfunction of the turn |tself Thus

‘these analyses of variance allow the“dlscard of irrelévant varlables,u

but do not |dent|fy redundant varlables._ To. do that- is necessary tob

looR at the remaining d|scourse varlables.simultaneously We. use two' RN

separate procedures to do that: multiple regressuon, and a multlnomlal “4~w et
-.maxumum likelihood-estimate. For each of these ‘(but “not for the '
_ analyses. of varlance) data are aggregated across children. The. multlple
*vregre55|on, of course, reduces es§ént|ally to analysls of variance, but

is the. more conventlonal form for. the subsequent calculation of .

-“fd" resnduals of length in each dlscourse context, a calculation whlch wull

subsequently be used as a welgh 'ﬁg device. .

‘ The maxumum llkeilhood estlmates provude parallel informatnon, but
with somewhat different assumptlons, as detailed below. “Rather than .
just predicted mean lengths for each discourse context, he multunom:al
procedure ylelds expected frequency distrlbutlons of - all lengths for
(each discourse context. This d|fference is a shift from: estlmatlng
length to/estlmatlng frequencues of occurence of each length ITh
overall approach of successlye analyses is similar in many respects to
that used earlier for analysis of prlmary llngulstlc variables in Berdan

(1975) and:in Garcia (1981). 4 o L o “\

\ -

Analyses of Variance. For the analyses of variance; children we;:\ ‘
, .grouped accordlng tod7éﬁool grade level Preschoolers; Flrst Graders. ‘
t

.and Third Graders. terances for each chlld were : grouped separately by

z
{

I

]
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oL Table 2 ) \
- | Hean Length of Utterange in Enqllsh and Spanlsh
- . by Dlscocréé Varlable
1. Ellipsis S |
T _ English Spanxsh
Ellipsis - 3,100 - 4 385
= No ElllpSls I . k.36 - 5,28mpj;9#5:
2. Function of Turn h ’ _
~ Reguest lnFormat»on " 3.é§ : @;Q? . I ‘ 'ﬂfi
-Elaboration . £.36 5.8k : ; S
- Information :Response_ s .3.26 3.66
&Attentlon to Interactlon / 3.66 . 4,03
3. Number of C1auses
EdUal to 1 5.31- . 457 ‘ ' SR
‘More than 1 - : ‘ 3.581 , 2792
b, Eunctionuéfmétéﬁiéﬁg'Tnén SR
~ Request Inforfmation 3.34 -
. Prompt . . h.88
Elaboration lnfgtﬁétion 4,08
Attention to lnteFéEtlon 4,13 .
5. Speakengaffthe Prevuous Turn | ‘
o ,Flelderker “ - 4,09 5.07
to Other adult 3:.17 4,39
: Peer 4,58 3.89
6. Number of Clauses of Previous Turn
Less than.1 = . 5.08 5.50
. Equal to 1- N ) . k.69 - §.12
',More than 1 ' 4.70 . - g.24 -
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Ianguage, Engllsh or Spanish. fheh each of the rémafhfﬁg six discouééé
variables was treatzd in turnbin a: grade x language x discourse varnable » | y;&
deslgn For each analysls, utterances were reclasslfled by “the levels ' .
[of the dlscourse varlable in the anal?sis' Mean MLUs across grade ;'
“\v J.~Ievels are shown for each dlscourse level of each of the variables in

"Table 2. The slgnlflcant effects (p < .05) for- each of the sux analyses

Lare summarlzed ln Table 3

I — ~ Table 3

Summary of algnuflcant Effects (p 05) for Six Analyses'

of Variance (Grade x Language x Dlscourse Varlable)

mn’;ﬁés’,mvei;p? - MEAN g@m DT T
ANALYSIS 1: ELLIPSIS & - . ﬁfi \\\ o e b R
Elllpsls (2) - ’ ©27.363 1,12 36.40  .0001:
‘ANALYS IS 2: FUNCTION OF TURN e L
| Grade (3) L 26.801r  2;12  5.29 .0225 R
i  Function (h) _ 23.283 3,36 20.25 .0000 - o
.| ANALYSIS 3: ' NUMBER OF CLAUSES o - T
[T Clauses (3) 42.384 2,24 16.20 .0000 . .
] anaLysis 4 | S , . L
e FUNCT iON .OF PREVIOUS . TURN S R S
- Language (2) x Grade A3) h1:493 2,12 4,05 .0452
Function (4) . S 19;718 _ 3,36 9.28 .0001
ANALYS 1S 5: | R o |
' SPEAKER OF PREVIOUS TURN ST
Speaker (3) 3.010 2,24 4,30 0254
Language ' (2) x -Speaker (3) 6.788 2,24 5.66 - .0097
ANALYSIS 63 : ' ' ' v
NUMBER OF CLAUSES PREVIOUS TURN y | B
Grade (3) x Language (2) x P o T —_—
7 ‘Clauses'(3) 5.695 4,24 401 0125

15
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'\the dlscourse varlables sumultaneously in this data set, however,
" introduces' the dlstrlbutlonal problems referred to above. For thlS

' reason we turn flrst to multiple regre55|on, and then to a maxlmum

- 1ikelihood procedured : - 7 S i

R

17
Five of the six discodnse variables show significant effect on the
iéagiﬁ 5? utterance: = i '

Ellupsns
Function of turn

Number of claoses

Function of the prevuous turn
Speaker of the prevuous\turn

sngnlflcant effect. As shown |n Table 3; there |s an effect for grade
level,rbut only in the analysns by Functlon of Turn: In none of the
analyses i§ there a sngnlflcant ma|n effect for language._ There are

several |nteract|ons, but for none of them are all of. the relevant matn

. effects signiflcant. ,lnspectlon of the cell means suggests that there

is some tendency for shorter utterances by prESchool cblldren,
partlcularly in Engllsh In general, the preschool chlldren d|d not use

multlple cfause utterances |n Ergllsh However, given that the six

an’l"’es .are - simply reclassnflcatlons of the same data set, grade andﬁ

language effects, whlch are not consustent across analyses, are hlghly

SUSpeCt.

»

- dlscourse context is an lmportant lntervenlng varlable |n the

vnterpretatlon of the relatlonshlp of MLU to language development.

‘iAna yzlng the dnscourse varlables separately, however, entauls the

possublllty that one or more of the observed effects is nothlng more

Q%than a re—labelllng of Some other logncally prior effect. " Gon5|der|ng

Hultlple Regressnon Ana{ys+s. | the mﬁltiple regresslon analysis

we wnsh to look at-the effects of all'varlables sumultaneously._ In

order.to_malntaln the snze of each cell, we aggregated the observatlons
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" _variance treatment. For these, Rz represents the proportlon of varlance

: chlldren.-

8.

- across speakers: The two syntactic variables; Number of. Clauses ‘and
" Number of élauses in.the Previous Turn; were not used ln this analysls.

- The analysls of varlance showed no. effect on fength for Number of

Clauses of the Prevlous Turn. Number of . Clauses for the chlld's owin’
l.turn d|d show a slgnlfucant effect (Analysls 3). However, Npmber of
Clauses Is not, strlctly speaklng, an lndependent varlable, but an

.V|rtually precludes showlng any other slgnlflcant effects in multlple

regresslon.. -

The four remalnlng dlscourse varlables. ElWipsls,u?unctlon of..
’Turn, Functlon of Previous Turn, and Speaker of Previous Turn; with
Language as a fifth, are the lndependent variables used for the multlple
regresslon. ‘For regression, each of these variables is construed as a '
. nomlnal scale: The values of these scales were dummy coded according to
‘"the procedures outllned ln Cohen & Cohen (1975:175 ff. ) In this coding
'j'each value becomes a dlchotomous variable; each utterance is scored
according to presence or nabsence" of each value of each variable. In

‘this scoring; one value for each varlable becomes 1n one sense

-redundant, and in another sense becomes a reference polnt for comparlson ' ‘fg

to the other values: This status was glven arbltrarlly to the
“Attention to Interact;on" values for the Function variables, and to the
_ '""Other Adiult" value of the Speaker of the Prevlous Turn. Elllpsls and
Language were already dlchotomousfvarlables._ T

The results of the multiple regresslon analyses are shown first for

each dlscourse varlable separately, analogous to the analysls of

in length attributable to each varlable alone, when the- other varlables
are not- consldered. These are -shown In Table &. Values of Rz range

“ From .007 for tanguage, to .150 for Function of Turn. Kll are . »
,slgnlficant beyond(Jk- ﬂl*'by eonventlonal F tests: 'ﬁaaévaF, the F SRR
ratlos should not be lnterpreted literally, since the . degrees of freedom

"'for thelr denominators represent all utterances aggregated across all

i
f



. Table h '

Hultlple Regressnons for. Each_ Discourse Variable
Treated Separately

. INDEPENDENT VARIABLE . BETA _MULTIPLE R RZ_
ELLIPSIS . . .339 . Ls
Em'ps‘zg B S -:339 .
FUNCTION OF TURN - .387 L1507
' Request~Jnformatlon . 054 : o
Elaboration _ - 305
lnformatlon Response -.119
,,,,,, . . : R . ,';,(7 .
SPEAKER OF PREVIOUS TURN . - .303 . .092
s F:eldworker : A1 - o
Peer . . .256
FUNCTION OF PREVIOUS TURN 7T .3s6 2y
Request Information- oo =a234 , A
Prompt - : 165
v Elaborat:on/lnformatuon -.02
LANGUAGE . .esz 007
Englnsh B . ‘ .082 . o .

» fhé sets of dumﬁy variables representlng each dlscourse varlable

pware then entered lnto the regression step-wuse, ln the order ‘that they

,are lnsted in Table h. Thus orderlng was not based strictly on logucal

can be coded. Th:s latter constderatlon confounds other order:ngs, but ,

is of cons:derable interest .if thlS procedure is to have practucal '
.'applicatnon. In particular, it |s generally easuer to 1dent|fy the

speaker of the prevnous turn'than lt is to code the dnscourse functuon

_ of that turn. Other orderlngs than the one presented here merit ] -~j.;
" consideration.. In Table 5 the values of Beta are’ given for ‘each dummy
variable, for each step- that varlable is. |ncluded in. the, regression

' equation. The resultnng value for R2 and the change in R2 for each step

are also shown. .
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Table 5
Step-wise Hultiple Regrc«sion ‘
R . N o vm.uas OF BETA .
VARIABLES- -STE?~1 STEP 2 - STEP 3,77 STEP & STEP &
L ;ELLiﬁgiS' ;‘339' -.325-., ' ._,:"‘,:93 “_.21}3..-“_ - -.232
~FUNCTION OF TURM ' o ST
Request info .005 <022 017 - -.008
Elaboration .273 -283 .236 . © .223
- Info Response:ﬁ ~.005 -046 .057‘ S . 048
'SPEAKER PREV TURN o S R
Fieldworker . .285 .265_ <248
Peer o os212 .251 .24k
Fuucno&gaev TURN L o
Request Info - 037 ;621
Prompt 132 27
Elab-info ~;0?7' .6215 o
LANGUAGE .20
R2 sz el e
R Change 115 -062 S0EL o u009 ;‘éis' .
F(Rz Change) 166.684. 32}5&1" 33, 261 i, 8#8 ' 23 036 o
__,;df 11284 - 3,1284. 1281; 3,12814 | L1284
: ’ i . ‘J‘




At each step the change in RZ is s:gnufucant, p'< 01.
Turn can elso be

accounted for by

The
step—wise regressuon shows that’ much of the infiuence of Function of
accounted for by Ellapsis.

Dnce the Speaker of the
the ?revious Turn (RZ -

also :nclud:ng the Function of the Previous Turn.
small lncrement is in spite of the reiatively large R2 for. Function of -
, i o!ation.

' case,

|dentxfied, less than 1% addnt!onal varnance is

fms;
127) when that varuable IS ccnsidered in’
The contribution of langaage is extremely small. In either
variables are aiso cons*dered.

redundant.

but is s!ightly increased when the effects of the other discourse
- Total R2

‘As cou!d be expected, the effects of the
dtscourse variables are neither fully independent nor complete!y
s 0.2h; suggesting that ‘about one-fourth of the
total variance in utterarice length cen. be accounted for by
d-fferentiated d:scoarse contexts.

Meximum I;kel:hood estsmetes.

l&ke!iheod estnmatlon.

_An alternative means 6? considering
all of the discourse variables ssmultaneously is provided by maximom

For this approech utteranc@s are tallied, and
the data of nnterest are the: frequenc:es with which. utterances of each
length occur in each dascourse context.

will here be regarded as a muit:nomial funct|on.

. The distrnbution of lengths
multunomials by max i mum likelihoad is dascussed by Edwards: (1972}

Estimation of such-
Socnol:nguiéts who have used

‘natural’ Ianguagefvariebnlaty have

quantified approaches to the study of
dxstr:butnonai characterlst:cs of

“Jong been frustrated by the

most language . variables, with many
contexts of great interest occurring naturally at very Iow frequene:es
Cedergren {5573

) and Cedergren & Sankoff . (197&)
which. these researchers est:mated by maximum !!ke!ihood have more
recently been replaced by a model bas

The use ‘of maximum S;Relnhood technsques fer
'estnmet:ng e?fbcts of lIngunstuc environments was’ introduced by

The severel models
1970,,Lindsey, 1975) of proportnons (Rousseau s Sankoff, 1976)

ed on 1ogistic transformataon {Cox,

This
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model has been extended to the descrlptlon of polychotomous varuables by
Jones (l97b) The introduction of th:s latter model to. the treatment of .
.language var:at;on ‘follows the development of the. necessary computer
programmung by P. Rousseau at the Un:verslty of Hontreal 3

Termnnology ln ‘the related socnol:ngulstlc literature diverges. from
 that of other statistical treatments. "Factor group" and “factor'' are
used anologously to the analysas of variance terms "variable" and
“ievel," respectively. Hlthlr a factor group, factors give a mutually
exclusive anc exhaustive characterlzatlon of all observatlons. Any
gaven observatlon is defined by one factor from each factor group and,

in this case, by a category correspondlng to length.

To apply thns procedure here, we model length of utterance as a
multinomial function; classlfyung utterances by length In words. “In
.,orﬁer to reduce the number of parameters estlmated in tﬁe mult:nomual

categortes.

Length Category

Lt1 L2 L3 b L5 16 L7 LB L9 L10

No. of words 1 2 3 b 5 & 7 B8-9 10-11 12-3]
. This. results ina Compress:on of the upper end of the lengtn scale, but
affects a relatlvely small proportuon of the data set. .

An 8 sense, treatment as & multlnomlal degrades the lnﬁormatlon in :

scale.' However, the treatment of length as an ordinal scale is atself

: troublesome, snnce longer utterances ‘do not result simply from

' 3We are grateful to Dr. Pascale Rousseau for providing us with a

copy of this program and related documentation. '

23
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.:ncrementnng shorter utterances, ‘but from a comp!ex change in the
semantlc and syntactle cntegra:non of information. Whatever limitetaons -
‘there may be in the lingusst:c or’ cognative interpretation of a"'

4

: m“‘ti"°m'a‘ model of length, other models of thvs secondary language'”;'

measure seem at least equally Opaque, and do not share many of the ;:f

useful propertnes of this apprnach,

B

o Thus, data are charactervzed as a frequency d:strubution._fjﬁe.
;fﬁfﬁiiﬁenéi wuth which observat:ons fall into. each of the: ce!ls is: defined__ﬁ_
by one faetor from each factor group, and by the relevant length B
category. The cells form & matrlx bf n +1 dlmens'ons, where there are
n factor groups.' it is convenient,’ however, to: represent the"' e
obrervatlons a5 a two dnmensaonal matrix, wnth the raws defined by the \ ‘
actually occurrnng combinations of factors, and the columns Befined: s B
the length categor:es.> The actual nomber of rows in these data is’
vconsnderably less’ vn each of the analyses g:ven here’ than the possibie‘;;'
".number of rows from the cro&& classaficatnon of ali factors in. alj,
faCtor ‘groups. A row in the matrix conte:ns all observatlons for an.
;occurrlng comblnation of factors: A column. contaxns a1l observations of B
“a partncular length. The- First few rows of the frequency distrlbution iﬂ

for Analys:s 1 below are given in Table 6.

a1

L Table 6 »
Sample Data t)lsplay." Number of Utterance? by Factor
.o and by Length Category S
Factor Groops . S - Length Categories :i”;ij o
1 .2 w377h 5 . 1.2 3._ 4 5.6 7 -877597 A8
1 1.1 1 1  MNumberof 0 0 1 6 o 0.0 0 0 8
S N ‘Obervations B T o e
factors 1 1.1 2z 2. - 0.0 3 2.0 06 0 1 0O
111 31 62 32 1% ‘9 6 1°2 0 ; 0
17171 3.2 6 1 5 105 1h 9 61
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The obJect of the maximum likelxhocd procedures is to derTve a
cnlcu1ate the. I&Eeilheod that these functions adequately characterize
the data set: Hhether or not the use of additiona! factors
slgnificantly Improves the characterization of the data set may be
tosted by comparing llkellhoods acros<.solutions. Also, from the 77777
functions defining each: fattor it is possible. to "estimate the :
probability of occurrence of uttérances of each length category in each

discourse con;ex:.

From the frequency matrix; a set of coefficients is calculated for
each factor. Rdditionally. ln order .to force a3 unique solution, one
other factor is: tu)culated whlch applics ln conmon to all rows. This is

transform of the overa!l eife;t-. The numerous : desirable properties of
the logistic transformat?on for dealnng with data in the form of
. proportions are. discussed in Rousseau and Sankoff (1976), and in
Hofacker (1982). =

The maximum 1ike1ifiood proccdurc uses a nonlincar iterative
tcchnique in which ail coefficients are estimated simultaneously. The N ;
procedure is iterated'until It converges on a maximum valug for the log :
likelihood (Jones; 1975), or unt i it becomes apparent that convergence ‘.
_is not possable. For the analyses below which failed to converge under E
this algorithm; we report the 6;6b5biiit? coefficients from the V
{teration with the Kighést log iikeiiﬁoé&. |

Y

 Raximun IiRelihééd could be est-mated using all the dlscourse
"'urTub?es (Facxorgro ;o W’WUWM*——FTWB*} -of~the =
possibilit«es we have samplad tuo combinations of five factor groups,
Two cnmbinatlons of four factor groups, and finaily, we have split the

EI
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data set by Ianguage, and run separate estimates for each )anguage set
using three factor groups "each. Each choice of factor groups is in
effect a hypothesis of the underlying dimensions of the data set: The
factor groups used to define the data set .in each run, and the reésulting

!og 11kelihoods are shown in Table 7.

_ Table 7
Factor éroups Used for Each Maximum L!keluhood Estimate

3

/ FACTOR GROUPS .. R LOG LIKEL1HOOD
-ANALYSlS 1: : : -2263 15
Language -
Ellipsss

Functnqn of Prthous Turn
Number of Clauses

ANALYS!IS 2% -2643.56
Language
Etlipsis: , :
Function of Turn . .
Function of Previous Turn :
Speaker of Previdus Turn

ANALYSIS 3: ' ' ! -2682.03 : .
Language - - .
Ellipsis ' . : .
Function of Turn : . : : ' - C

Function of Prevsous Turn

_ ANALYSIS b: - . -2667.16
Language ' o

) Ellipsis .
Fanction of . Turn . : . ;
Sbéi&éf of Previous Turn - . ' S oo

ANALYSIS 5a: (Engllsh dats only) * -1303.92 Ve
Ellipsis : ’ o
Function of Tuin
Function of Previous Turn

__ANALYS1S 5b: (S'péh’ish data only) . -1336.88
Ellipsis i :
Function of Turn
Function of Previous Turn
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subsequent treatments.
the .Previous Turn and Speaker of the Prevlous Turn. - in each of these
estlmates, Language (Spanlsh and Engllsh), was also maintalned as a
factor group, in spite of the F1ldure to show 3 language effect in:the
analyses of variance. For our ultlmate purposes of modellng_language
development the approprlateness of aggregatlng across languages ts open
“to sertous questlon, -and we prefer to demonstrate similarity (or
dlfference) across languages, rather than assume lt._,For Analyses 5a
and 'Sb, the data set was split by language, and separate estimates were
run for each set. Otherwise these are ldentlcal in factor groups to
ﬂnalysls 3. For each of the analyses,‘utterances are aggregated across

_ speakers.

ﬁomparlng Alternative Analyses. Maximum likel ihood solutions are

generally evaluated in two different ways. One approach, which mlght be-

termed absolute, compares how well probabsllty or frequency
distributions estimated uslng the “max i mum llkellh%od solutlons fit the

observed frequencies. Usnng cumulative frequency dnsplays, Flgures 1-3

llkellhood estimates for the flrst three rows of data given in Table 6.

Gonventlonal measures of goodness of fit, particularlin? are dlfflcult

expected frequencles, and no observatioqi at all in many of the pdssible

cross-classifications of,factors.

‘An alternative. to such sissoiuté tests of goodness of- fit are

relatlve tests, comparing alternative - solutions. '§olutions are
preferred which both maximize the' log ldkellhood and minimize the
. ‘number of parameters estlmtaed from the data set. Thls is tested by

NP I . S 'i FF7 — i,, ‘ ‘ I' ‘ :
and comparlng that flgure wlth theji2 dlstrlbutlon, with degrees oa
_vfreedom equal to the change in degrees of freedom between the two

solutlons.

ce
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_ By this crlterlon, first cholce among the solutnons ls Analysns l,
|ncorporat|ng Number of Clauses as a factor’group. Its log likellhood
. is significantly greater than that of any - other solut|ons. Analysls 2 ;:
is significantly better than Analysls 3 (X2 (2,9) = 79. 9&), but not .
_better than Analysis 4 (E{? (3 9) = 23 60) Spllttnng the data set by
languages in Analyses 5a and Sb nearly doubles the number ‘of parameters .
estlpated, but - does not slgnlflcantly |mprove the log llkelnhood (TX?
(6,9) = 41.23) over Analysis 3:

[}

s

‘are also shown graphlcally for Analyses l 3; 5a; 'and 5b, in anures_
: 'h-7, respectlvely. Eoefflcnents of 0.1 (the recuprocal of the number of

to.estlmates of ‘higher probabulltles, smaller eoefflclents to_lower
_probabilities. |

" "The three different treatments of the data set shown graphically
_yield generally different patterns of coefficients for the factors, and
‘some patterns that seem quite conslstent'étross treetments., In Analysns
15 Overall Effect shows three separate hlghs, whlch seem to result from .
: clesslfylng the utterances by number of clauses. Iﬁ'Analysis 3, Overall”
effect is a generally decreasnng function of length, roughly comparable
to the overall frequency dlstrnbutlon of length. In Analysns 53 and 5b,
" where the oéte.set is split by language; the §eneral shape of Analysls 2
Is maintained, but with opposite effects at Lengths 3 and 4. '

‘Language Factor. The overall shape of the effects for the Language -
. factors is the same in Anélyses;l.énd 3, but of conslderéblylgreeter
magnitude in Analysis 1.. In both cases; Lengths_1-3 are more probable
in Engllsh than in Spanish, wuth the obposlte effect,at the high end of
the length scale. Although language seems to show a. féirié'sméii -
effect, partlculerly when number of clauses is not consndered (Analysss_

3), the seperate analyses ln 5a and 5b show qunte dlfferent effects for = -

some factors. ' - _i'liﬂ“ﬂ _ E;L;
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Figure 7.1." Overall effect (analysis 5b, Spanish). }
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Eiiips4s,?ici6r§.‘ The elinps:s factors show the expected effect

and that the opposule re!attonsh:p holds at the high end of the length~
;cale. There is essentlally no effect in the mid range. The elllpsus
effect is considerably mltlgated by, malntaining Number of CIauses as a

factor group. This is 1|kely due to the fact that elllptic utterances

are aimost always less than a full clause, and what shows .as an ell:p5|s

e‘fect in Analyses 3 andAS is in part a cl use effect in Analysis 1.
i

Splitting the data set by Ianguage shows th elllpsus effect to be

greater in Erglish than;in Spanish. \
: ‘ x

Cisuse faciors. The: general effect of the 6lause factors in.

‘Analysis 1| is somewhat of a mirror image of the Overall Effect. ‘Partial
Clause shows a positive effect at Length 451 clause has. positive )
effects as Lengths 2 and 4; and more than oné clause is weighted to the

Lengths 8 and over: B : = :

Discourse function. The .effécts related to function are Father

more complex. The patterns across Analyses 1 and 3 are generally
comparable in both shape and magnttude. Gons:dering the two’ languages
’seperately, however, shows quite dlfferent effects across the two

,,,,,

languages. Consldering the Function of Frevious Turn, Requests for
lnformat|on and Prompts . tend to be weighted against very sburt

gtterances, with Request for Informa:ion showing a posl ive effect in
-the n-ddle Iengths, and Prompts a posltive effect for Ionger utterances.

‘Mben the previous turn was not directly an Invitation for . the speaker to
give additional information; that is; uhen the previous térh i:se!f
(GﬁSl'{cd chnefiy of new information, or was directed to the nature of

the -nteractnon process, shorter utterances by the target speaker are

PS

eighted moré. heavily.

-

»

_ Somehha‘ cpposxte effects are shown for the functnon of the
 messured turn itself. Elaborat!on is generaliy wenghted teward the .
nreater’ !engths, and lnformation Response to the m-ddle range. The

.

X

NN
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pattern shown here for the Spanish only data in Analysis 5b is suspect,
due . to a very small"number of observations in some categories'at higher .

lengths:

'Separatlngeﬁut,the Effects of Dnscourse Context L jj _ ~"

length of utterance strongly suggest that any attempt to relate )
utterance length to’linguistic development of chlldren of this age or g

' older must either controF for d|scourse context, or develop a system for ;
accommodatlng the influences of discourse contexts which are external to S
the speaker. " The analyses presented above provide two. dlfferent bases -

by which the in?luéncés of discourse. context can be partnalled out.
Using multiple regression, it is possible to téiehiaié e%pectea lengths
and show how iﬁdluidoél children dlrfErifrom the aggregate. Using the
maxlmum lnkelchood estlmates, lt is posslble,to‘calEUlaté Eipected

chnldren differ from those expected dlstrnbutuons.

K

We will consider r:egi Eﬁé'maiiiﬁié Eégréssian.>‘Usiﬁg‘thé.é_
coefficients from the final step of the regressuon we calculate the L "é

predlcted length of utterance for each dlscourse context, deflned a(ross‘

the flve discourse varlables._ The dlfference between those predicted

chcld are the Feslduals.' These re51duals are conventlonally used to"

calculate the’ error of the regresslon. Here we interpret th° ressdual
~as the ch|ld s contrlbutlon to utterance length, once the effects of the'
discourse contexts, pooled across. all chlldren, are suBtra&tea. For . "'L
each child we calculate the ‘mean resldual, and use that value as 8 score :
for the child. These scores are Shown under the column labelled
“Residuals’ in Table 10. | ~

From the max:mum lckellhood calculations we: take a: rather dlfferent-‘

-approach to separatlng out the effects of dnscourse contexts..‘The'

-




t ln </ :

- . \

max i mum llﬁellhood estimates provide pr bab|l|t|es)that utterances of

any partlcular length will be observeh in each dISCOUFSE context.

‘Actually, e are not interested in_

k1

he probablllty of occurrence of an

. » utterance of a part|cular length jbut in the probablllty that an

'utterance ‘f at,least that part‘cular length wulv occur “in a gnven

" discourse context. In this s'nse, length is now |nterpreted as an

ordinal scale, lengths are/crdered -but no assumptlons are made related

" to. |nterval between leng}hs. These probabilltleé may be readlly

"frequencles ranked by/length of utterance. The]cumulatlve dlstrlbutnon

ws/ghown for this data ‘set |n,F|gure ‘8. A set of weights may be dernved

f rlom these probabllltles by the S|mple calculatnon wI =1 c p,, where p,

is the‘asslgned welght. In an |nformat|on theory sense, th|s “may be’

b.lnterpreted as utterances of h Fgh probab|l|ty yielding little

E, PR lnformation .about the language development of a child, while utterancesv
of low’ probablllty yleld ‘more information, andjare weighted
proportlonately greater. . o A

G _ » ST :

. . ! .

These probabllltles form a scale rather dnfferent from a scale

based on word count. The two scales are compared in Table 9. The

percentage of change in the asslgned value'foT each additional word in

(ﬁ the ‘utterance is for very short utterances, much greater for the

" weighted index than: for the |ntegTal count. The percent of change ls

|dent|cal at SIX words and then tapers. off very qulckly for the welghted

lndex. This has the effect of stretchlng the\scale up to about the mean’

'~length of utterance for the chlldren in this sample, and then _/-ff “ﬂ
compresslng the upper reaches of the scale: Intuntltnvely, this seems a
desirable counter to the apparent bias introduced into small samples

'(e.g., the ten utterances of the BINL sampllng\procedure) by an
occaslonal very long but atyplcal sentence. l
!

Th:s welghtung procedure also offers a very stralghtforward way of ““‘*-—-~ SR

|ncorporat|ng the effects of dlscourse context.i weughts ‘may ., be

B~ N
L ey
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. calculated andependently from the frequency d|stribut|ons observed ln _
each dlscourse context. Cumulatlve frequency distrnbutlons for ellTptlc‘T

and nonelllptlc utterances in Engllsh and Spanish are graphed in F1gure

differentual decreaslng as utterances get longer.

in prlnclple, lt would be posslble to continue to subd:vude the
data set by the ‘various discourse variables that have been consldered L _ml
here; and derive separate” welghts“for each context. There'are_two T

problems wuth this, one practncal, the other theoretlcal. fﬁ%lpractical

_varlables, in the data set. The number of observatlons |n many of‘the

discourse contexts in th|s sample is so small that a great deal of )
sampllng var|at|on can be expected.. The theoretlcal problem |s that the o

,that there are common factors operatlng in. vanylng comb|nat|ons across
the conteits._ The coeff|c|ents whlch derlve from the maximUm llkellhood

estimatnon provude a solutlon to both of these problems. l_

ol

e contexts. Under this assumptlon of |ndependence,i’

dise..r
posslble to use related contexts for the estlmatuon/of effect

w0

-

IR contexts where there ‘are very few observations.
. ,/ . . o

/.’ . . . . .1 . 7
To. |ncorporate the d|scourse effects estlmatedrb he maxumum

,)ikeluhood procedure,'we use the same welghting procedure dlscussed
/above: One minus the estimated probablllfy of ‘an. utterance at least as"~f

’,

long as that observed-ln any particular discéurse context. :- M
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gure 9. Cumulative frequency distributions, language x Ell

Aruitoxt provided by Eic:
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',l.z 2, 3, R k. ‘ln all contexts, the welght for Length 1 is 0.0.

__1'7 o ' v o

These we:ghts are, thus, equnvalent .. the values of the predncted

cumulatlve frequency distributions vn anures i-3 where the weight for

length i |s equal to the cumulatlve probabllnty for length |-l, for all

. Lol

ﬁomparlson of Weughtuggi

Cow

From each of the max i mum llkelihood estumates, welghts based on the

est:mated cumulatlve probabul:ty were derived for each sentence. “‘Mean o

welghts were then calculated for each Chlld in each language under each

. of the three analyses (Table 10). These mean weights prov:de a. basus S

- for at least an lnltlal test of whether the general not:on of welghts

based on frequency of occurrence and dlscourse context are of utllity in

: est|mat|ng language development, and if so, whlch of the alternatlve

A apprdaChes—Ts—preferable.~fThelproblem, of course," “the. identuflcatlon _

of an |ndependent standard of language development, such that the .

proposed measure can be evaluated

No satlsfactory standard is avallable for thls data set, and S0 two
general |nd|cators will be consudered, both separately and Jolntly
These are age and judges' hollstsc ratlngs of language prof:cuency. 'A

77777777 Tevy” ~their -

R complexwty scores, was ‘not- cons:dered “The correlat:on of these f_g"
complexlty 'scores with MLU approaches unnty (English, r = 998 Spanush,_
Cor s _.975) and they cannot be treated as-an lndependent lndlcatar.

3

Age as. an_ rndependent measure of language development. Age ls an

| extremely precarlous indicator of language development for a b:llngual

popula\ton. The chdldren in thts sample have h:ghly diverse experlences
in each| of thelr languages. Some of the chlldren are from: homes where
Spantsh was the prlmary, perhaps only, language untll they entered
school. Others are f rom homes where Engllsh is the prlmary language for
at least some dyads. Some of the chlldren are 1n full blllngual Lo

programs lﬂ school, others are in regular programs, wuth or without o




‘scaie of one’ to ten, with the fo;lowung instruction. o

'°.i;respectively.‘

. ) . . . . I,ié

s

lextra unstruction in Englrsh._ Nonetheiess, ue-expect that there wiii be f,

a generaiiy positive reiationship between age end ianguage deveiopment
in both Ianguages. : '

\'- . . _: '|"

Hollstic,rating of ianguage proficiencx,x The hoiistie retlngs of '

'language proficiency were based on epproximateiy ten pages of a -

‘for each sibling pair, as previously discussed in the method section. ;
Five adult judges who are fiuently bilinguai in Engiish an fSpanish, and T
o who had not had direct contact ‘with the children in the study, were

A d‘“_,‘"

asked to rate each chlid‘s ianguage (about 45 turns on the average} on a

We would . ]ike to get an idea of how well the rhiidren in our study

speak English and Spanish.- On the basis of your impressions from

looking.at the transcript provided, please rank the two children: Wj-

(whose initials or names appear sbove) on a scale of 1-10; with: 10

being excellent, 5 being average, and 1 being poor. - Use your own j,"‘
' crntersa as the basis for these evaluationsiranklngs.. o

o

To verify that judges were respondlng in reasonabiy comparable uays

- to the tesk, we converted the ratings to ranks, and calculated Kendall‘
"Coefficient of Concordance (Siegei, 1956) for both the English and the

Spanish sampies., There was s:gnif:cant concurrence ecross judg s for];;<‘e

each sample (Englisb" Kendall' W= 9.531 XZ (12) - 31 87, P < m,_, o

'.;Spanish.» Kendali' W= 0 1488, 1X? (15) = 36. 66, P < .ﬂOi).g The sum of
"ranks across. the Five Judges for eech child in eacn Ianguage is g!ven an

vTable . ce e e e T

Gorreiatnons for age, mean judge s proficiency rating, ﬂLU, and ,":

"1mean weights calcuiated under ‘each of . the three maximum Iikelihood
" procedures are given ln Table lla and iib for English and Spanish, fi L
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- Table 1la
Corrélation Coefficients for Age and Eight ‘_lndicr’ators of Language Proficiency .
| | CENGLISH | |
|  Hax Likelihood Estimates
. __Age  Judges HMLU . Residual -1 I N 3 o ‘5a

Age == .60z .633 .6h9 ch95 Gk 638 .643 661

sudges ¢ == . .Mz k81 ko2 a537 .522\\\5513 578
o % me. . 853 853 sl 530 520 .33
Residual = * s, e = 629 .9377 6k .935 672

ket nos. mes. A & -o - .07 .08 728 807

X

,,,,,, ' N

% n.s. A% *x% % == .g62 .998  .964 \\ 

ks

e 4

M.L. 3 * % *i ** xk - %% e= - .966 ';99§,.f3g
5

N

E_L‘ % n.s; ;;_ *% k& _ *% ** - . .966 i

-~ H:k: 5a T % * T k& kE T I -

' o _ ' Tabie 11b
SPANISH

. - o " - Hax Likelihood Estimates
‘ ___ _Age  Judges .MLU Residusl Vo2 3 4 _ 5Bb

age  -- 627 185 166 575 ko6 [AO6 | chos | .3%8
sdges A e- 3B 319 A7h A6k L5OW LMB LB3

HLU C T mess mese - - .934 6811 .886 93‘4\-882 ..940

Residual mes mess #*00 == 687 .gk3 .903. .gkz 913

H.i..vl B " piss k. #* - == 852 :859 ;Qsi‘; 859 ‘

ML 3 nes. % aaxw Ao L961 998
. |

S URats A Res.  A.s. XX *E #2 AR Kk -- . 985

oo

M.L. 55 : ﬁ.g. C Ne&e Ckk » k. L k& kR k& ‘T" L

Fp< 087 *Ep< 0T




W
.

- -7

Patterﬂsfaf !el‘lanShiPS amon the measures—eifian"u‘

§; ;] '_‘ with age oniy in English., HLU does not correlate
rankuﬁgs in et:her language.; '

ju&ges

produce results which do not: dlffer great)7 from Htu, b
: correlate wath HLU in the r =, 85-—;95 range. The one exceptlon,is
- Analysis 1-in Spannsh, r= 687. The residuals frum'the mu s

S . omparable to, or somewhat lower‘than those for HLU.» ﬁgsin th
. corre‘atuon is svgn:f:cant oniy witq age, and only tn Engiish.%zr

: - i
i < . i o

,ﬂsactly the opposute is true in Spanssh.
correiates stgnafncantly w:th age. , alysis 3 correlates :
judges r:nknngs in both languages‘ ;Anaiysi?hya
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‘Table 12

ENGL ISH_

Aoltiple R

Summory of Hultiple Regressions of Length Mebsures on Age
and dudges’ Proficienmcy Rankings

Standard -
- Error

HU

Residuals .

%, 6

1:259

_ - 6.970
. 0.083
0,088
8.103

- * 0.092
c.bég

2.364 ;'
1.806
0.08¢
0.142
0. 148
,ﬁ;iﬁs
0.143
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. o
Considering ﬁ'gé and the judges' rankings jointly had essentially no
effect whatsoever for MLU, or for the residuals from the regression. At

& . . T~

” Eia. however, generally increase the relationship shown to. the varaous
elghtings, but oniy very sllghtly.

Canclusions

Our general contention that discourse function or context
_ anfluences utterance length seems well conflrmed ln these language
’ samples. Any ottempt to draw lnferences relnted to- language development
at least’ for children as old as those observed herc: The effect of
£ . discourse on length can be ldent;f:ed variously in terms of functlon of
tarn or function of prev;ous tirn, or syntactically ln terms of ell:psls

or” number of clauses.’ Hhen number of clauses is considered, the effect -

are largely un:hanged. Notlng the speaker of the prev:0us turn does not
seem to be preferable to notnng the function of the previous turn. L7
Nothing is gained by considering both spesker and functlon jEnntly. o
The differences across languages seem faxrly smali: -There wes no
. language effect in the anatyses of variance. Under ‘maximum 1ikelihood,
o i language factors were also fasrly small. When the data set was
: partlt-oned by lEﬁgﬁage. the factors for function show rather different :
patterns. These dufferences. however; had essentnally no effect on the
derived welghtungs‘ ﬁnalys;s 3 and Analws;s 5a,b produced almost
identical results. : ' ”
From the maxnmum llkel:hood calculatlons, it is posslble to derlve
predlcted probeb;lity dlstrnbutlons for length. These we:ghts can, in
. Cturps replace length 85 8 language development indicator. The resulting
N ue!ghts correlete more hlghly with judges‘ hotistic rai .gs of
‘ proficiency’ than ddes HLU, in both Engllsh and Spanlsh. In Spnnish, the

correlatlon ‘of the uelghts to Age is substantnally hlgher than the

- . ] :
: _ . .
T - ' . e
| .00
. R :
- . » : . h LY
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correiation of MLU; in English, they are roughly Comparable, with
con5|derat|0n of number of clauses producing a somewhat lower
correlatnon. A similar pattern results when Age and Judges' Rankings

All of this is based on a rather sparse data set from relatively
few children. Nonetheless; the concept of weights derived from
frequency distributions of length defined across discourse contexts
appears. extremely promising. The lbnéitudinai étudy frdm'whicn'theSe ~
data derive allows the possibiiity of enlarging the language samples
from each child, and for look|ng at children across time. The ability
to measure change within children across t:me will prov1de a truer test
df the utility of the procedures. Whether or not it will be p055|ble to

demonstrate all five of the desirable measurement character:sttcs

_ suggested above remains to be determined.

’
>
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